Telomeric Region of the Spinal Muscular Atrophy Locus Is Susceptible to Structural Variations.
Most patients with spinal muscular atrophy lack the survival motor neuron 1 gene (SMN1) in the telomeric region of the spinal muscular atrophy locus on chromosome 5q13. On the other hand, the copy number of SMN2, a centromeric homolog of SMN1, is increased in many of these patients. This study aimed to clarify the mechanism underlying these structural variations. We determined the copy numbers of telomeric and centromeric genes in the spinal muscular atrophy locus of 86 patients and 22 control subjects using multiplex ligation-dependent probe amplification analysis. Then, we chose 74 patients lacking SMN1 exons 7 and 8, and compared their dataset with that of 22 control subjects retaining SMN1 exons 7 and 8. The SMN2 copy number was shown to vary widely and to correlate with the disease severity of the patients. Interestingly, telomeric NAIP and telomeric GTF2H2 showed similar tendencies. We also noted positive correlations among the copy number of SMN2 and the telomeric genes of the spinal muscular atrophy locus. However, the copy numbers of centromeric NAIP and centromeric GTF2H2 were stable among the patients, with both approximating a value of two. Our findings suggested that the telomeric region of the spinal muscular atrophy locus appears to be susceptible to structural variation, whereas the centromeric region is stable. Moreover, according to our results, new SMN2 copies may be generated in the telomeric region of the spinal muscular atrophy locus, supporting the SMN1-to-SMN2 gene conversion theory.